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Marine is the of most important ecosystem in the earth. Because of particularity 
of marine especially deep-sea, the microorganism possesses some characteristic 
metabolic pathway genetic background. And secondary metabolic products have the 
characteristic of peculiar and novel chemical construction. It is potential and 
tremendous applied value to research and exploit marine microorganism especially 
deep-sea microbes industry, medicine, environmental protection and so on. 
Microbial holds enormous strains and gene resources, but only 0.1%~1% of 
microorganisms is available now. The metagenomics technology avoided the 
microorganism training and separation, greatly expanded the application of 
microorganism, which is an effective way to developing and utilizating the resource 
of microorganism.  
In this report, The sample was the chimney in Guaymas basin, Gulf of Mexico, 
collected by the"Atlantis"and the deep-sea sediment, collected by the ''Dayang 
Number 1'' in 20th cruise. Three environmental fosmid library and six enrichment 
fosmid library was constructed by these samples. And 17 clones were elected from the 
4 enrichment fosmid library  because of their colored product. We obtained the 
extract of the 17 clones by extraction and screened the cytotoxic activity and 
antifungal activity. Experiments show that they all possess different degree of 
antifungal activity and 11 clones possess different degree of  cytotoxic activity.  
It indicated the colored product is the expression of exogenous gene by the 
experiment of fosmid transfer and insertion mutation in 5 clones. The sequencing of 
mutants indicated that there are gene cluster of aromatic degradation in the 5 clones. 
Clone 7F12 and clone 17F9 produce the hydrosoluble pigment and the sequencing of 
7F12 and 17F9 indicated that the pigment is connected with the 















After analysing of the whole genome sequence of 7F12 and 19F9, we discover 
that there are 4HPPD gene and control element TyrR and 4HPPD gene which encode 
348 amino acid. The  whole genome sequence verified the mutation experiment and 
confirmed above presumption.  
On the other hand, we isolated and identified some fungus from the deep-sea 
sediment. 110 fungus was isolated from 27 deep-sea sediments, which belong to 15 
species. After the detection of antitumor activity by CCK8, the fungus from deep-sea 
possess favorable bioactivity, which cytotoxic activity in 49%.   
 

























































环境微生物基因组（或“宏基因组”）是 1998 年由 Handelsman 等提出的，指
环境中或样品中全部微生物基因组总和[13]。宏基因组学技术基本流程是从样品





图 1  微生物环境基因组文库的构建及其筛选流程 
Fig.1  The strategy for the construction and screening of metagenomic library 
1.1.2 宏基因组文库的构建 

















对 DNA 的分子操作（如酶切反应、PCR 扩增、DNA 杂交及感受态细胞的转化
等等），进而影响了宏基因组文库的构建。所以从中提取高质量的微生物基因组






















工染色体（Bacterial Artificial Chromosome，BAC）、主要有酵母人工染色体（Yeast 





























常规载体构建小片段（10kb 以下）的 DNA 文库。这种文库能筛选得到一些较小
的基因片段，同时构建过程比较容易。另一种方法是构建大片段的 DNA 文库，











酸生物膜的宏基因组进行了测序，从 76 Mbp 中鉴定出的新基因超过了 4000 个。
Venter 等[16]构建了马尾藻海（Sargasso Sea）微生物群落宏基因组文库，从
























中筛选到具有抗菌活性的 5 种新的小分子生物活性物质 Terragine A、B、C、D、
E，Terragine类为首次从环境 DNA 重组微生物产物中发现的新类型化合物。Brady
等[20]还筛选到一株产生蓝色色素的克隆，并从中分离到蓝色化合物 Violacein，
该物质具有抗菌和诱导成纤维细胞凋亡等生物活性。Gillespie 等[21]获得了 2 个具











构奠定了基础。Rodriguez 等[27]分析了 10 个新的分枝杆菌噬菌体，并推断已获得









































子。如 Wang G Y 等[32]通过对重组克隆子的细胞抽提物与对照宿主细胞抽提物的


















1.1.4.3 依据新基因的 DNA 序列水平的筛选 
1.设计探针和 PCR 引物法 
根据已知相关功能基因的序列设计探针或 PCR 引物，通过杂交或 PCR 扩增
鉴定出已知基因的同源基因，进而筛选阳性克隆子。这种方法是比较鉴定的方法，
它不依赖于外源基因的表达，是鉴定系统发育锚定物和编码有高度保守区域的酶












基因组 DNA 来源于一个嗜酸性的生物被膜，因此对这些 DNA 的序列进行详细
的功能性的分析有可能鉴定一大批能够在极端条件下发挥功用的生物催化剂基
因。Schmeisser C 等利用随机的鸟枪法测序在一个种系高度多样性的微生物被膜
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